The difficulties experienced in keeping T. pallidum alive for carrying out the immobilization test have led us to study during the last 4 years the possibility of ensuring the keeping quality of the survival medium by means of lyophilization. The dryfreezing method was discovered by Wurtz and Camus (1919) . Storage of large quantities of the medium is thereby made possible without question of time limit, and with the following obvious advantages:
The difficulties experienced in keeping T. pallidum alive for carrying out the immobilization test have led us to study during the last 4 years the possibility of ensuring the keeping quality of the survival medium by means of lyophilization. The dryfreezing method was discovered by Wurtz and Camus (1919) . Storage of large quantities of the medium is thereby made possible without question of time limit, and with the following obvious advantages:
(1) More constant results are obtained and routine work is made easier.
(2) Research on the factors influencing survival is facilitated. The assured quality of the lyophilized product disposes of failures formerly attributed to defects in the medium. The difficulty of keeping T. pallidum alive involves only factors concerned with the extraction of the treponemes from the testicular tissue.
Recently, in order to have our figures confirmed, we invited workers in laboratories in France and elsewhere to undertake a combined study of this medium. We take this opportunity of thanking them for agreeing to do so.t
Material and Methods
The composition of the lyophilized medium differs very little from that proposed by Nelson and Diesendruck (1952) and from that used in most of the laboratories that carry out the treponemal immobilization test (Table I ). The advantages of including streptomycin (Borel and Daguet, 1955) The effect of lyophilization on the viability of the treponemes was studied with batches of medium, half having been lyophilized and stored at the temperature of the laboratory, and half having been kept at -20°., as is usual for the TPI test. Table II shows the keeping quality of lyophilized medium; 15 months after its manufacture it proved to be of excellent quality. We then sought to compare our own first findings with those from other laboratories. We have been able to send out only two batches of lyophilized medium, one prepared one month before despatch and the other 6 months before despatch. Because of the risk of deterioration in transit, we sent out no unlyophilized batches.
The results obtained are set out in Figs 1 and 2 (opposite). Fig. 1 shows the averages of three tests made to ascertain the percentage survival of treponemata after 22, 30, 44, 60, and 72 hours, with T.P. suspension Batch 611 of the medium (prepared 1 to 2 months before the tests were made in the various laboratories). Fig. 2 gives the results of a single trial at each laboratory with a batch of medium 6 months old.
The results shown in Figs 1 and 2 are summarized in Table III (ii) That some laboratories did not regularly obtain satisfactory survival rates.
(iii) That with each lyophilized medium each laboratory had at the worst one satisfactory test out of three.
No laboratory had only failures.
The results from laboratories selected because of their known technical excellence pose a problem which we have long been unable to solve: that some poor survival rates are due to factors unconnected with the medium. The use of lyophilized medium makes a study of these factors possible.
One of the principal advantages of lyophilization is to ensure the perfect preservation of any substance. From the moment that a product can be lyophilized without changing its properties, it preserves its own identity indefinitely. Experience shows that TPI medium is no exception to this rule. The proportion of unsatisfactory tests after 22 hours' incubation for Batches 611 and 295 is five out of 21 in tubes containing the testicular emulsion alone, and only one out of 21 in tubes to which complement had been added: which is the same as was found in identical media that had not been lyophilized.
As regards the quality of the lyophilized survival medium, it obviously can be no better than that of the same batch that has not been lyophilized. That is why we make no claim to have devised an outstanding medium; for we have merely increased the keeping properties and facilitated theuseof amedium which we have used routinely for several years. We are satisfied that some laboratories taking part in this study work with media superior to our own and in this connection we would express our willingness to test other formulae and subject them to lyophilization, should the opportunity arise.
Lyophilization simplifies routine work and also makes it easier to detect the failure of one of the factors promoting survival of the treponemata by eliminating the variable quality of the medium.
This brings us to a brief survey of those factors which have a bearing on survival of the treponemata in work on the TPI test:
(i) The extent to which completely anaerobic conditions have been ensured.
(
ii) The quality of the survival medium.
(iii) The degree of success in inducing an acute orchitis.
(i) This factor ought to be the simplest to control (by passing a mixture of gases over red-hot copper to get rid of any oxygen that it might contain: and confirming the absence of oxygen by putting gas through a solution of sodium pyrogallate).
(ii) In cases where survival rate has been poor, the quality of the medium has often been questioned. With lyophilized medium this problem no longer arises.
(iii) There remains only the nature of the orchitis on which to fasten the blame for poor results. This well might be the subject of joint study by several laboratories, using the same technique, the same batch of medium, the same sera, and the same complement, all of which have been lyophilized, and this study is to be organized in the months to come. In this way the effects could be examined of the following factors:
(a) Strain, age and weight of the animal; (b) Amount, volume, and vehicle of the inoculum; (c) Duration and severity of the induced orchitis. It is clear that testicular fluid possesses a factor influencing the survival time of treponemes in culture medium. Depending on the quality of the orchitis from which the fluid is obtained, this factor will be more or less active, and the survival time will range from excellent to none at all. It is also probable that in some cases the testicular extract contains a toxic Further, in order to reduce the difficulties of TPI routine work, it would seem desirable that lyophilized medium should be made available commercially for the benefit of laboratory workers interested in this field.
